In the drive for greater efficiency in the operation and utilisation of railway networks there is an increasing trend towards 24/7 use of the railway. In addition to this shift towards greater utilisation of ageing networks, modern trains tend to be faster and heavier than their predecessors. These issues lead to great challenges in ensuring effective management of the railway network. Add to this the fact that the finances available for the upkeep of the railways are increasingly limited and the asset management of the network becomes an increasingly complex task. The future will bring a wide range of challenges to the railway industry as it works to meet many demands for improved performance. The railway asset manager must make the best use of existing tools and techniques and be ready to adopt novel methods where necessary in order to address these challenges and ensure that the railway infrastructure is capable of meeting the demands placed upon it now and in the future.
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There are many tools that contribute to an effective railway infrastructure asset management process. These include condition monitoring tools that allow the present state of network assets to be determined; fault diagnostic tools that aim to identify the causes of asset failure or loss of performance; analytical tools that consider the asset lifecycle and maintenance history to predict future asset condition and degradation characteristics and; network performance evaluation tools that can be used to determine the impact of any asset management decisions on the future operation of the railway network. The asset manager aims to ensure safe, efficient operation of the railway and will use tools such as these to inform decision making strategies. These tools help to achieve safe, efficient operation by enabling faults to be quickly and correctly diagnosed, ensuring that maintenance efforts are correctly targeted and completed in a timely fashion. Service disruption due to maintenance can therefore be minimised and lifecycle costs can be carefully controlled. This special issue focuses on railway infrastructure asset management and provides a valuable insight into some of the latest developments in this field through the presentation of recently developed models, tools and techniques whose purpose is to assist the railway asset manager throughout the asset management process.
This issue contains three articles that focus on the determination of the state of assets through condition monitoring and fault detection techniques. The article by Rowshandel et al. outlines a proposed robotic system whose purpose is to autonomously detect and characterise rail surface defects; the presented results demonstrate that the system has great promise for improving on existing inspection systems. Asada and Roberts examine the condition monitoring of point machines and present a fault detection and diagnosis technique that uses wavelet transforms and support vector machines. Zhao et al. also propose a fault diagnosis technique based on neural networks that is used to detect faults in jointless track circuits and has the potential to overcome some of the limitations of existing techniques. Three of the articles in the issue then contain work that aims to characterise the future condition of assets. The article by Rama and Andrews contains an analysis of historical records of field data for components in switches and crossings (S&C) in order to derive their lifetime distributions; the study resulted in a number of interesting results related to the characteristics of the S&C components. The article by Andrade and Teixera uses hierarchical Bayesian models to predict rail track geometry degradation and considers the spatial interactions between consecutive track sections. Audley and Andrews analyse degradation and maintenance records to produce Weibull distributions of the times taken for railway track ballast condition to deteriorate; these distributions are then used to determine the characteristics of the ballast deterioration. Finally, the article by Stenstrom et al. considers a performance measurement system for the railway infrastructure that uses a link and effect model whose aim is to facilitate proactive decision making in maintenance and asset management; a case study utilising the system and methodology are applied in order to demonstrate the benefits of the system.
